Characterization of a phototolerant mutant of Synechocystis sp. PCC 6803 created by random mutagenesis of psbAII gene.
Photosensitivity and photosynthetic characteristics have been analyzed in wild type (KC) and its psbAII mutant (I6) of Synechocystis having three point amino acid substitutions, i.e., N322I, I326F and F328S, which are localized in the C-terminal extension of D1 protein of the photosystem II reaction center. Wild type and mutant cells show almost an identical growth pattern under normal/low light (30 mumol m-2s-1, 30 degrees C) liquid culture (BG-11) condition. However, upon shifting the cultures to high light (500 mumol m-2s-1, 30 degrees C), these two types of cells exhibit entirely different growth characteristics, i.e., the mutant cells continue to grow normally whereas, the control cells fail to adapt the light stress and eventually resulting in complete loss of the photosynthetic pigments. On the other hand, a quick loss in the Fv/Fm value with half--decay time of about 30 min is observed in the mutant, in contrast to 120-130 min in case of control, upon shifting to high light conditions. In spite of this, mutant cells are able to adapt and grow well under prolonged high light exposure even after losing a major part of the variable yield of chlorophyll fluorescence (Fv/Fm). The high light treatment also induced decrease in the level of D1 protein in the mutant. However, half-decay time for D1 is much longer (approximately 10 hr) than that of variable fluorescence. Thus, the mutant cells have shown an unique way for cell growth and maintenance under high light even after losing Fv/Fm and photosynthetic oxygen evolving capacity as well as D1 content to a great extent. Therefore, these results could extend an interesting insight to understand the coordination of physiological, biochemical and molecular mechanisms regulating phototolerance of the photosynthetic organisms.